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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color 
video display apparatus with high luminance and 
excellent color reproducibility. 
SOLUTION: The color video display apparatus is 
configured to include: light sources 20r, 20g, 20b 
each having a plurality of light emitting elements 
21 whose luminescent colors differ from each 
other, which are sequentially blinked by each 
light emitting element with different luminescent 
colors in time division, wherein a lighting time in 
one frame depends on the luminescent color; an 
optical modulator 60 for modulating the light 
from the light sources synchronously with a blink 
timing by each luminescent color of each light 
emitting element; and a projecting lens 70 for 
projecting the light modulated by the optical 
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modulator to a screen 80. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The color graphic display device equipped with the projection lens which 
projects on a screen the light modulated by the light source from which it was made 
for the lighting time amount in one frame to differ with the luminescent color, the 
optical modulator with which the light from this light source is modulated synchronizing 
with the flashing timing for every luminescent color of each above-mentioned light 
emitting device, and this optical modulator while carrying out sequential flashing by 
time sharing for every light emitting device from which it has two or more light emitting 
devices from which the luminescent color differs, and the luminescent color differs. 
[Claim 2] The color graphic display device according to claim 1 characterized by 
making it the time amount which has turned on neither of the light emitting devices of 
the luminescent color exist at the time of the lighting change of the light emitting 
device for every luminescent color of the above-mentioned light source. 
[Claim 3] The above-mentioned light source is a color graphic display device according 
to claim 1 characterized by enabling it to change the count of flashing in one frame of 
each light emitting device with the luminescent color. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a color graphic display device, especially 

the color graphic display device of a projection mold. 

[0002] 

[Description of the Prior Art] Drawing 9 is the schematic diagram showing the 




configuration of the conventional color graphic display device indicated by 
JP,2001"249400,A- In this drawing, 1 is the light emitting device array which is the light 
source, arranges two or more light emitting device 1A, such as light emitting diode and a 
laser diode, in the shape of an array, and is constituted. 2 arranges the convex lens of 
light emitting device 1A and the same number so that a convex may turn to a light 
emitting device side. Similarly, the 1st lens array plate with which the opposite side was 
made into the flat surface, and 3 arrange the convex lens of light emitting device 1A and 
the same number so that, as for a light emitting device side, a convex may turn to the 
field of the opposite side. As for the lens for carrying out image formation of the 2nd lens 
array plate with which the field by the side of a light emitting device was made into the 
flat surface, and 4 and 5 to the optical modulator which stops and mentions the flare of 
the light beam from the 2nd lens array plate 3 later efficiently, the optical modulator with 
which 6 consists of a liquid crystal panel, and 7, a projection lens and 8 are screens. 
[0003] Moreover, while 9 makes the light emitting device of the same color emit light to 
coincidence among each light emitting device of a light emitting device array The light 
source driving means controlled to carry out sequential luminescence of the light emitting 
device of a different color for every luminescent color, The optical modulator driving 
means which 10 gives [ driving means ] a picture signal to an optical modulator 6, and 
modulates the polarization direction of the incident light of an optical modulator 6, 11 is 
the control means which the light source driving means 9 and the optical modulator 
driving means 10 are controlled, and the luminescence timing for every color of each light 
emitting device lAof the light emitting device array 1 and the timing of the image display 
change by the optical modulator 6 are synchronized, and obtained the color picture. 
[0004] Thus, in the constituted conventional color picture display, incidence of the light 
emitted from each light emitting device 1A of the light emitting device array 1 is carried 
out to the 1st lens array plate 2. Each lens of the 1st lens array plate 2 forms a light 
emitting device image near each lens with which the 2nd lens array plate 3 corresponds, 
respectively. Furthermore, superposition image formation of the image near [ each ] the 
lens of the 1st lens array plate 2 is carried out to about six optical modulator with the 2nd 
lens array plate 3 and lenses 4 and 5. As for the light modulated by the optical modulator 
6, an image is projected on a screen 8 with the projection lens 7. In addition, the light 
emitting device array 1 and an optical modulator 6 can obtain a color picture by 
synchronizing the timing which makes two or more light emitting devices which 
constitute the light emitting device array 1 emit light for every color, and the timing 
which changes the image display of an optical modulator 6 by controlling by the light 
source driving means 9, the optical modulator driving means 10, and the control means 
11. [0005] 

[Problem(s) to be Solved by the Invention] Although the conventional color graphic 
display device was constituted as mentioned above, since the luminescence reinforcement 
of two or more light emitting devices of each color which constitutes the light emitting 
device array 1 changed with luminescent color, respectively, there was a trouble that it 
was difficult to acquire the good image of color reproduction nature by high brightness. 
This invention was made in order to cope with such a trouble, and it aims at offering the 
good color graphic display device of color reproduction nature by high brightness. 
[0006] 

[Means for Solving the Problem] The color graphic display device concerning this 
invention has two or more light emitting devices from which the luminescent color differs, 
and it is equipped with the projection lens which projects on a screen the light modulated 
by the light source from which it was made the lighting time amount in one frame differ 
with the luminescent color, the optical modulator with which the light from this light 
source is modulated synchronizing with the flashing timing for every luminescent color of 
each above-mentioned light emitting device, and this optical modulator while carrying out 



sequential flashing by time sharing for every light emitting device from which the 
luminescent color differs. 

[0007] It is made for the time amount to which the color graphic display device concerning 
this invention has turned on neither of the light emitting devices of the luminescent color 
again at the time of the lighting change of the light emitting device for every luminescent 
color of the above-mentioned light source to exist. 

[0008] The color graphic display device concerning this invention enables it to change the 
count of flashing in one frame of each light emitting device in the above-mentioned light 
source with the luminescent color again. 
[0009] 

[Embodiment of the Invention] The gestalt 1 of implementation of this invention is 
explained based on drawing below gestalt 1. of operation. Drawing 1 is the schematic 
diagram showing the configuration of the projection mold color graphic display device by 
the gestalt 1 of operation. In this drawing, 20r, 20g, and 20b are red, green, and a blue 
light emitting device array, respectively, arrange two or more light emitting devices 21, 
such as light emitting diode of each color, and a laser diode, in the shape of an array, and 
are constituted. Moreover, like illustration, each light emitting device array is arranged 
so that it may correspond to three sides of a square mostly, and he is trying for other one 
side to become the direction of outgoing radiation. 22 is a cross dichroic prism and has 
reflector 22a which reflects the red light of light emitting device 20r in the direction of 
outgoing radiation, and reflector 22b which reflects the blue glow of light emitting device 
20b in the direction of outgoing radiation. In addition, outgoing radiation of the green 
light by 20g of light emitting devices is carried out in the direction of outgoing radiation 
as it is. 31 is prepared in the direction of outgoing radiation of a light emitting device 
array, and the light emitting device 21 of each light emitting device array and the convex 
lens of the same number are arranged so that a convex may turn to a light emitting 
device side. Similarly, the 1st lens array plate with which the opposite side was made into 
the flat surface, and 32 arrange the convex lens of a light emitting device 21 and the same . 
number so that, as for a light emitting device side, a convex may turn to the field of the 
opposite side. The 2nd lens array plate with which the field by the side of a light emitting 
device was made into the flat surface, and 33 A field lens, The polarization sensing 
element by which 40 was prepared between the 2nd lens array plate 32 and the field lens 
33, The optical modulator with which a condensing lens and 60 consist of a liquid crystal 
panel in 50, and 70 are drive circuits for a projection lens and 80 to drive a screen and for 
90 drive the light emitting device arrays 20r, 20g, and 20b and an optical modulator 60. 
[0010] Next, actuation of the gestalt of this operation is explained. The light which 
carried out outgoing radiation carries out incidence of the light emitting device arrays 20r, 
20g, and 20b to the cross dichroic prism 22. In drawing 1 , outgoing radiation of the light 
from each light emitting device array is carried out [ by the cross dichroic prism's 22 
reflecting red light by reflector 22a, and reflecting blue glow by reflector 22b ] to the 
method of the right in piles on the same optical axis. Incidence of the light which carried 
out outgoing radiation from the cross dichroic prism 22 is carried out to the 1st lens array 
plate 31. Each lens which constitutes the 1st lens array plate 31 condenses on each lens 
which constitutes the 2nd lens array plate 32 which corresponds the light which carried 
out incidence. Each lens and the field lens 33 which constitute the 2nd lens array plate 32 
carry out superposition image formation of the image near [ each ] the lens of the 1st lens 
array plate 31 near the optical modulator 60 which consists of a liquid crystal panel. The 
polarization sensing element 40 makes unpolarized light which carried out incidence the 
almost same linearly polarized light light suitable for a liquid crystal panel 60. After 
emission is suppressed with a condensing lens 50 and a liquid crystal panel 60 receives 
the modulation corresponding to a video signal, projection is carried out to a screen 80 
with the projection lens 70. 



[00 11] The drive circuit 90 is synchronizing the timing which makes a light emitting 
device turn on by time sharing, and the timing which modulates a liquid crystal panel 60 
according to the luminescent color for every luminescent color of a light emitting device 
array. For example, when the light emitting device of the red of light emitting device 
array 20r is on, a red image is displayed on a liquid crystal panel 60. Next, when the light 
emitting device of light emitting device array 20r puts out the light and the green light 
emitting device which is light emitting device array 20g is on, a green image is displayed 
on a liquid crystal panel 60. When a light emitting device array 20g light emitting device 
puts out the light and the light emitting device of the blue of light emitting device array 
20b is finally on, a blue image is displayed on a liquid crystal panel 60. Color mixture of 
red, green, and the blue is carried out in time by this, and a color image is reproduced on 
a screen 80. 

[0012] Here, in order to acquire the good color image of color reproduction nature, the 
ratio of the flux of light of red, green, and blue is wanted to be about 3-15'l. Then, as 
shown in drawing 2 , the lighting time amount Tr, Tg, and Tb of the light emitting device 
of each color is defined so that red, green, and a blue flux of light ratio may become about 
3-15-1 within a round term (it is henceforth called one frame) among flashings of each 
light emitting device of red, green, and the light emitting device arrays 20r, 20g, and 20b 
periodically repeated in order of blue. Furthermore, by the difference in the speed of 
response of each light emitting device 21 and a liquid crystal panel 60, the time amount 
TO to which neither of the light emitting devices of the colors emits light is established 
between luminescent color changes so that a gap may not arise in the luminescent color 
and image information. In addition, although it can also consider as the balance which 
the number and injection power of a light emitting device were changed for every light 
emitting device of each color, and meant the ratio of the flux of light of red, green, and 
blue, in order to reduce the flux of light of other colors according to the color which carries 
out rate-limiting in this case, it is difficult [ it ] to obtain sufficient brightness. As 
mentioned above, according to the gestalt of this operation, when the lighting time 
amount in red, green, and one frame of the blue light source differs, it can consider as the 
balance which meant the flux of light ratio. Moreover, since the time amount which turns 
on neither of the light sources was established when the light source to turn on changed, 
a gap does not arise in the luminescent color and image information. Therefore, the good 
color image of color reproduction nature can be acquired by high brightness. 
[0013] The gestalt 2 of gestalt 2. of operation, next implementation of this invention is 
explained based on drawing. Drawing 3 is the schematic diagram showing the 
configuration of the projection mold electrochromatic display by the gestalt 2 of operation. 
In this drawing, a reflector, the condenser lens with which red, green, blue light emitting 
diode, and 24 constitute 34, and, as for 23r, 23g, and 23b, 36 constitute a homogeneity 
illumination-light study system, respectively, the rod integrator in which 35 has a 
rectangle cross section, and 61 show a drive circuit for a projection lens and 80 to drive a 
screen and for 91 drive light emitting diode and a reflective mold optical modulator, as for 
a reflective mold optical modulator and 70, respectively. 

[0014] Next, actuation of the gestalt of this operation is explained. The light which 
carried out outgoing radiation carries out incidence of the light emitting diodes 23r, 23g, 
and 23b to a condenser lens 34 through direct or a reflector 24. Furthermore, light is 
condensed towards the rod integrator 35 with a condenser lens 34. The light which 
carried out incidence to the rod integrator 35 carries out outgoing radiation of the inside 
of the rod integrator 35 from the field which counters the field which spread and carried 
out incidence, being mixed by total reflection. A condenser lens 36 carries out 
superposition image formation of the image near the outgoing radiation side of the rod 
integrator 35 to about 61 reflective mold optical modulator. After the light which reached 
the reflective mold optical modulator 61 receives the modulation corresponding to a video 




signal, projection is carried out to a screen 80 with the projection lens 70, and an image is 
reproduced. 

[0015] The timing which makes light emitting diodes 23r, 23g, and 23b turn on, and the 
timing which modulates the reflective mold optical modulator 61 are synchronized for 
every luminescent color, consequently color mixture of red, green, and the blue is carried 
out in time, and the drive circuit 91 can acquire a color image. Although the ratio of the 
flux of light of red, green, and blue is wanted to be about 3*15*1 here in order to acquire 
the good color image of color reproduction nature, the flux of light ratio of light emitting 
diodes 23r, 23g, and 23b is about 3*5:1. Then, as shown in drawing 4 , by repeating 
periodically flashing of each light emitting diode within one frame in green, red, green, 
blue, and green order, and enabling it to change the count of flashing with the 
luminescent color, the lighting time amount of each light emitting diodes 23r, 23g, and 
23b within one frame was changed, and it is determined that red, green, and a blue flux 
of light ratio become about 3*15*1. In addition, although it can also consider as the 
balance which the number and injection power of each light emitting diode were changed 
for every color, and meant the ratio of the flux of light of red, green, and blue, in order to 
reduce the flux of light of other colors according to the color which carries out 
rate-limiting in this case, it is difficult [ it ] to obtain sufficient brightness. As mentioned 
above, according to the gestalt of this operation, since the lighting time amount in red, 
green, and one frame of the blue light source is made to change with counts of flashing, it 
can consider as the balance which meant the flux of light ratio, and the good color image 
of color reproduction nature can be acquired by high brightness. 

[0016] The gestalt 3 of gestalt 3. of operation, next implementation of this invention is 
explained based on drawing. Drawing 5 and drawing 6 are the schematic diagrams 
showing the configuration of the direct viewing type electrochromatic display by the 
gestalt 3 of operation, drawing 5 is a decomposition perspective view and drawing 6 is an 
outline sectional side elevation. In these drawings, 25r, 25g, and 25b are the light 
emitting diodes of red, green, and blue, respectively, and sequential arrangement is 
carried out at the substrate 26. A drive circuit for the prism sheet with which a reflector 
and 28 were prepared in the light guide plate, and 37 was prepared above the light guide 
plate 28 for 27, the reflective sheet with which, as for 38, the light guide plate 28 was 
formed caudad, and 39 to drive the liquid crystal panel as an optical modulator, and for 
92 drive light emitting diode and a liquid crystal panel, and 93 show the control tongue of 
a drive circuit, respectively. 

[0017] Next, actuation of the gestalt of this operation is explained. Incidence of the light 
emitted from light emitting diodes 25r, 25g, and 25b is carried out to a light guide plate 
28 through direct or a substrate 26, or a reflector 27. The light 100 which carried out 
incidence to the light guide plate 28 is spread repeating total reflection to drawing 6 , 
mainly between outgoing radiation side 28A and anti-outgoing radiation side 28B, as an 
arrow head shows. More here than outgoing radiation side 28A, surface roughening of the 
outgoing radiation side 28A is carried out, and outgoing radiation of the angle on which a 
route is disturbed little by little in the propagation process, and light makes a light guide 
plate 28 with the normal of outgoing radiation side 28A is carried out to the prism sheet 
37 side by becoming below a critical angle. In addition, although outgoing radiation of a 
part of propagation light is caudad carried out in drawing 6 from anti-outgoing radiation 
side 28B, it is reflected by the reflective sheet 38 and outgoing radiation of this light is 
again carried out from outgoing radiation side 28A return and after that into a light guide 
plate 28. Incidence of the light by which outgoing radiation was carried out from the light 
guide plate 28 is carried out to the prism sheet 37. By being reflected in the field which 
adjoined plane of incidence like illustration, outgoing radiation of the light which carried 
out incidence to the prism sheet 37 is carried out from the outgoing radiation side (it sets 
to drawing 6 and is a top face) of the prism sheet 37, and it irradiates a liquid crystal 




panel 39. The light which irradiated the liquid crystal panel 39 receives the modulation 
corresponding to a video signal, and an image is reproduced. 

[0018] The drive circuit 92 synchronizes the timing which makes light emitting diodes 25r, 
25g, and 25b turn on, and the timing which modulates a liquid crystal panel 39 for every 
luminescent color. Consequently, in time, color mixture of red, green, and the blue is 
carried out, and they can acquire a color image. Here, by controlling a drive circuit by the 
adjustment tongue 93, as shown in drawing 7 , the lighting time amount Tr, Tg, and Tb of 
the light emitting diodes 25r, 25g, and 25b in one frame can be changed. Consequently, 
the flux of light of the red in one frame, green, and blue changes, and chromaticity 
adjustment of arbitration is attained easily. In addition, although chromaticity 
adjustment can also be performed by adjusting the injection power of each luminescence 
diode array to arbitration, in order to reduce the flux of light of other colors according to 
the color which carries out rate-limiting in this case, it is difficult [ it ] to obtain sufficient 
brightness. As mentioned above, according to the gestalt of this operation, red, green, and 
blue lighting time amount can be adjusted to arbitration, and the color image doubled 
with a user's favorite tint can be acquired by high brightness. 

[0019] The gestalt 4 of gestalt 4. of operation, next implementation of this invention is 
explained based on drawing. Drawing 8 shows the rear mold display using a projection 
mold electrochromatic display shown with the gestalt 1 of operation. The gestalt of this 
operation consists of a projection mold electrochromatic display 200, a mirror 210 which 
reflects the light by which outgoing radiation was carried out from this display 200, and a 
screen 220 which displays the color image reflected by the mirror, considering as such a 
configuration - color reproduction nature - good - high a brightness rear mold display 
is realizable. 
[0020] 

[Effect of the Invention] While carrying out sequential flashing by time sharing for every 
light emitting device from which it has two or more light emitting devices from which the 
luminescent color differs, and the luminescent color differs, the color graphic display 
device concerning this invention The light source from which it was made for the lighting 
time amount in one frame to differ with the luminescent color, Since it has the projection 
lens which projects on a screen the light modulated by the optical modulator which 
modulates the light from this light source synchronizing with the flashing timing for 
every luminescent color of each above-mentioned light emitting device, and this optical 
modulator, the good color image of color reproduction nature can be acquired by high 
brightness. 

[0021] At the time of the lighting change of the light emitting device for every 
luminescent color of the above-mentioned light source, since it was made for the time 
amount which has turned on neither of the light emitting devices of the luminescent color 
to exist, the color graphic display device concerning this invention can acquire the good 
color image of color reproduction nature by high brightness also in an optical modulator 
with a slow speed of response again. 

[0022] Since it enabled it to change the count of flashing in one frame of each light 
emitting device in the above-mentioned light source with the luminescent color, the color 
graphic display device concerning this invention can acquire the good color image of color 
reproduction nature by high brightness again. 
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